Elastic changes of fluid inclusion volumes in model and experiment by Schmidt, C. et al.
Acta Mineralogica-Petrographica, Abstract Series 2, Szeged, 2003 
ELASTIC CHANGES OF FLUID INCLUSION VOLUMES IN MODEL AND EXPERIMENT 
S C H M I D T . C . ' . B R U H N , D . ' . B U R N L E Y , P . C . 2 
' G e o F o r s c h u n g s Z e n t r u m Po t sdam, T e l e g r a f e n b e r g , 14473 P o t s d a m , G e r m a n y . 
2 D e p a r t m e n t of G e o l o g y , G e o r g i a S ta te Un ive r s i ty , P .O. Box 4 1 0 5 , At lanta , G A 3 0 3 0 2 - 4 1 0 5 , U S A . 
E -ma i l : h o k i e @ g f z - p o t s d a m . d e 
C h a n g e s in the v o l u m e of f luid inc lus ions o c c u r when a d i f f e r e n c e b e t w e e n the c o n f i n i n g pressure and the p r e s su re in the 
inc lus ion exis ts . Such p re s su re d i f f e r ences resul t in s t resses in the host minera l , wh ich can lead to s ign i f i can t e las t ic or p las t ic 
d e f o r m a t i o n a round the inc lus ion . In this s tudy , e las t ic v o l u m e c h a n g e s of inc lus ions in qua r t z were d e t e r m i n e d e x p e r i m e n t a l l y 
as f unc t i ons of the d i f f e r e n c e of c o n f i n i n g and inc lus ion p ressure and inc lus ion g e o m e t r y us ing a h y d r o t h e r m a l d i a m o n d - a n v i l 
cell (Basse t t et al . , 1993) . T h e sample c h a m b e r of the cell w a s loaded with an o r i en ted quar tz disk c o n t a i n i n g syn the t i c pu re 
water inc lus ions and wa te r , which se rved as the p ressure m e d i u m . T h e s a m p l e w a s hea ted to the h o m o g e n i z a t i o n t e m p e r a t u r e 
of the inc lus ions to d e t e r m i n e the inc lus ion v o l u m e . T h e dens i ty of the p re s su re m e d i u m and the c o n f i n i n g p r e s su re P c o n f o n t he 
s a m p l e w e r e then o b t a i n e d f r o m the h o m o g e n i z a t i o n or the icel l iquidus t e m p e r a t u r e of the p ressure m e d i u m . T h i s p r o c e d u r e 
w a s r epea ted for the s a m e inc lus ions at va r ious c o n f i n i n g pressures . T h e length ( the m a x i m u m d i m e n s i o n ) and wid th w e r e 
m e a s u r e d fo r each inc lus ion . All inc lus ions had a th ickness of app rox ima te ly 1 /¿m. 
At all P - T cond i t ions of th is s tudy, the d e f o r m a t i o n of the quar tz a round the inc lus ions w a s elast ic , b e c a u s e the inc lus ion 
h o m o g e n i z a t i o n t e m p e r a t u r e at 1 a t m c o n f i n i n g p ressure was the s a m e b e f o r e and a f t e r the expe r imen t s . T h e c h a n g e in 
inc lus ion v o l u m e with p r e s su re d e p e n d s s t rong ly on inclusion shape . Shee t - l ike inc lus ions (i.e., h igh w id th : t h i cknes s A N D 
h igh l eng th : th ickness ra t ios) d e f o r m m o r e s t rong ly than e longa te inc lus ions (see f igu re ) . F o r the latter, the l eng th : th i ckness 
ra t io s e e m s to h a v e no m e a s u r a b l e e f f ec t on the compress ib i l i ty . 
25 .4 - , 




E 2 4 . 6 -
% о 2 4 . 4 -
~5 2 4 . 2 -с 
> 24 -
2 3 . 8 -
2 3 . 6 -
2 3 . 4 -
-100 
width 13 |im 
iength 41 |im 
width 6 pm 
length 13 urn 
width 4 fim 
length 12 pm 
width 5 pm 
length 12 urn 
width 6 pm 
length ca. 40 (im 
width 14 pm 
length 17 pm 
thickness of all 
inclusions: 1 pm 
100 200 300 400 500 600 
Pconf - Pincl, MPa 
T o q u a n t i f y s t resses f r o m our e x p e r i m e n t a l da ta , f in i te e l e m e n t m o d e l s a re used to inves t iga te e las t ic v o l u m e c h a n g e s of 
f lu id inc lus ions as a f u n c t i o n of shape and d i s t ance f r o m the f r ee s amp le su r face . S t resses a round an inc lus ion a re p ropor t i ona l 
to the o b s e r v e d p re s su re d i f f e rences , and d e p e n d o n inc lus ion shape . All shapes e x a m i n e d a re axial ly s y m m e t r i c . Of the shapes 
s imi la r to those of inc lus ions found in o u r s a m p l e s , f lat d isc- l ike shapes will e x p e r i e n c e larger elast ic v o l u m e c h a n g e s than 
t h o s e s h a p e d l ike e l o n g a t e cyl inders . F o r the lat ter , changes in aspec t rat io d o no t a f f ec t the c h a n g e in e las t ic v o l u m e with 
p ressure . T h e s e resul ts a re in good qua l i t a t ive a g r e e m e n t wi th our expe r imen ta l obse rva t ions . By inc lud ing e las t ic an i so t ropy 
in the m o d e l s , we e x p e c t an e v e n c loser m a t c h with the exper imen ta l ly o b s e r v e d v o l u m e changes . 
F r o m o u r e x p e r i m e n t a l obse rva t ions and m o d e l i n g resul ts w e c o n c l u d e that the c h a n g e in v o l u m e with p r e s su re has m o s t l y 
no s ign i f i can t e f f e c t o n h o m o g e n i z a t i o n t e m p e r a t u r e m e a s u r e m e n t s at 1 a tm c o n f i n i n g pressure . A no tab l e e x c e p t i o n can b e 
la rge inc lus ions wi th a shee t - l ike geome t ry , par t i cu la r ly if the internal p re s su re at h o m o g e n i z a t i o n is h igh, fo r e x a m p l e in C 0 2 -
bea r ing inc lus ions . 
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